Newly emerged honey bees, Apis mellifera L., were fed pollen, vitamin-free casein fortified with ten Bvitamins, or vitamin-free casein fortified with B-vitamins but lacking thiamine or riboflavin. The longevity, hypopharyngeal gland development and total body nitrogen was determined for each treatment. The hypopharyngeal gland development of bees fed the complete vitamin mixture nearly equalled that of pollen-fed bees. The glands of bees fed the diets deficient in thiamine and riboflavin failed to develop beyond the stage found in newly emerged bees. The total nitrogen content of bees fed the vitamin-deficient diets was substantially less than the nitrogen content of bees fed either pollen or casein fortified with the complete vitamin mixture. Longevity studies showed that 95 % of bees fed the diets deficient in either thiamine or riboflavin died by 20 days after emergence. A 35 % mortality rate was recorded for those bees fed the complete vitamin diet. The lowest percentage of mortality after 20 days was recorded in those bees fed the pollen diet. This study clearly demonstrated the requirements of newly emerged bees for riboflavin and thiamine.
INTRODUCTION
It has not been demonstrated that fat-soluble vitamins A, D, E, and K are required in honey bee diets. The vitamin requirements of insects thus appear to be of the watersoluble type, particularly the B-complex. Nicotinic acid, pantothenic acid, pyridoxine, riboflavin, and thiamine are probably essential in all immature insects, and biotin, choline, and folic acid may also be necessary.
The natural foods of honey bees are honey, a source of carbohydrates, and pollen, a source of proteins, fats minerals, and vitamins. Pollen is the food basic for rearing brood, for feeding the laying queen, for developing the brood food glands, and for maintaining a normal protein balance in older bees. The pollen supply is therefore a limiting factor in the life of a honey bee colony.
Pollen is eaten chiefly by the young nurse bees, and from it they elaborate brood food, the so-called &dquo; royal jelly &dquo;, a rich, nitrogenous, creamy substance produced by the hypopharyngeal glands in the head of worker bees. This is fed to the queen, and also to the young larvae in the early days of The control diet consisted of 10 g of pollen, mixed in 90 g of powdered sugar. The mixture was moistened with 5 ml of tap water and molded into a cake. The complete vitamin diet was a modification of a diet developed by V ANDERZANT (1959) for rearing the boll weevil. The mixture consisted of the following vitamins (g/500 ml H 2 0): choline chloride (50.000); niacin (18.000); calcium pantothenate (2.000); thiamine chloride (0.900); riboflavin (1.800); pyridoxine (0.500); folic acid (0.250); biotin (0.025); inositol (18.000); B 12 (0.002).
One ml of this Vitamin B mixture was added to 100 g of dry diet. The dry portion of the diet consisted of vitamin-free casein (81.25 % protem, 36 g), powdered sugar (containing 3 % starch, 56 g), peanut oil (2 g), and alpbacel (6.00 g).
Additional diets were prepared from vitamin mixtures deficient in either thiamine or riboflavin. Each diet was eva'uated for the degree to which it developed hypopharyngeal glands, for the nitrogen content of body regions, and for longevity.
Three bees were removcd from each cage daily. The head of each bee was removed for hypopharyngeal gland development, and the thoraces and abdomens to be used for nitrogen determinations (digestive tracts removed) were placed in a dry-air oven for 24 hours at 100 °C. Hypopharyngeal glands were removed from the front region of the head with forceps and a water mount prepared. The (Fig. 2) and though not completely developed, they were developed enough to be functional. The hypopharyngeal glands of bees fed the complete vitamin complex (Fig. 3) did not develop as much as those of bees fed the 10 % pollen diet, but they too were still developed enough to be functional. The glands of bees fed the diets deficient in thiamine and riboflavin (Fig. 4 and 5 respectively) were not developed, the lobes of the glands were shrunken, and the common ducts were clearly visible. The glands had not developed beyond the stage observed in newly emerged bees.
Kjeldahl nitrogen ( Table 2 ). The total nitrogen content of the thoraces and abdomens varied greatly. The nitrogen content of bees fed the 10 % pollen diet increased 3 days after emergence but decreased thereafter. After 15 days the total N z increased and continued to do until the 2lst day. The highest total nitrogen was recorded in those bees fed the 10 % pollen diet. The total nitrogen of bees fed the complete vitamin diet approached that of the pollen diet. The bees deficient in thiamine and riboflavin were lowest in total nitrogen per bee.
Longevity (Fig. 6) 
